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(57) Abstract: Disclosed are an electrolysis vessel and an apparatus for generating electrolyzed water which are small in size, excel- 
lent in electrolysis efficiency, and enable to reduce the ani<m concentration in the acidic electrolyzed water. The electrolysis vessel 
comprises electi-olysis chambers (10a, 10b) arranged opposite to each other with an ion-permeable separating membrane (2) inter- 
posed between, raw material water supply means (lla, 1 lb), electrodes (3a, 3b) so arranged as to have the separating membrane (2) 
between them, and electrolyzed water taking-out means (12a, 12b). The separating membrane (2) is an anion permeable membrane, 
and the electrodes (3a, 3b) are formed on respective sides of the anion permeable membrane (2) in an appressed manner, while 
leaving a portion of the anion permeable membrane (2) exposed. Only raw material water supplied to the cathode side electrolysis 
chamber (10b) contains an electrolyte. The electrodes (3a, 3b) are porous bodies and contain an electrode base composed of a powder 
titanium compound such as TiC or TiN, a catalyst such as platinum black or iridium black, and a binder such as PVA. The electrodes 
(3a, 3b) may have a mesh-like shape or a comb-like shape, and are formed by applying a conductive paste containing a conductive 
powder on respective sides of the anion permeable membrane (2) and heating or pressurizing the thus-applied paste. 

(51) wm: ^i^mvmmi0jmizmi\. M\tmm:^^(Dm^*>m&iis,^:^x*^^mMmtmM^^^^m.t^mm-r 

So -f^>Sjatt<7>PSm2$ihLT«|p]iBS**vfcm«Sl Oa, 1 O b t . Dg^ttja*® 1 1 a , 1 1 b t . H 

ia2$tjXEA/T?K(t&*tfre«i3a. 3 b ^ . Qfi^TKAstu^s: 1 2 a . t 2 b t^m?Li>o mm2itm^:t:ym&m 



wo 2005/044738 Al lllllllillllilillillllllillllillllllllllii 



(81) }i5t@(«*(D3Ej:l^Ey . ±T(Dfl5a(Dllrt«aiA< 
Rlfig;: AE. AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR. 
B W, BY, BZ, C A, CH, CN, CO, CR. CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH. GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NT, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG. 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) fi^iirs^Fa)3S:i^®y. ±rcDSs<Di£ia«a7b<pr 

m)z ARIPO (BW, GH, GM, KE, LS, MW, MZ, KA, SD, 
SL, SZ, TZ, UG, ZM. ZW), J.— ^ i^T (AM, AZ, BY, 
KG, KZ, MD. RU, TJ, TM), 3 — P *:;/^ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, EE, 
rr, LU, MC, ML, PL, PT, RO, SE, SI, SK. TRX OAPI (BF, 



B J, CF, CG, CI, CM, OA, GN, GQ, GW. ML, MR, NE, SN, 
TD, TG). 



(88) 9itTisHtzmts^msn^mo'jkmB: 2005 ^7 B7 b 

(15) friE««: 

PCnS-ti h-fr ^ g >n<0 No.27/2005 (2005 #7 
7 B)$#P. 



wo 2005/044738 1 '^'S^*^P'C'mMoM/015820 

^iBlth6FJ^^M■2^ APR 2006 

m m m 

[0001] ^:t^^mMi^(Dmm^^i^xM\^mm:^tifzin(Dmm^i^w^^ti 

[0002] 4:t>'mj^ii<Dm^^^\^xM\^mm:^nfciM(^mmmt. mmm^m:Ayx^ 
nm^i^^nhthtciM(Dnmt^m:^^m.mw^m^^xmm:^^^^^'^^m.m 
7^^m.mm:di^hnx\^^^o mmmmyi^^^mmxit^ mm^mmmicmmm^ 
^t^my^^m^u mmm<Dmm\z.mm^m\ivxm}0.7i^^mmir^^tizx*). 

[0003] mmmm:^^mmm<Dmmwxn. m^. mmmmnm^mm-^-hmr^L^xm 

[0004] mmmm^^^^tcmz^ -esj^tf. w^m^mif»hti:^^iimnMmuty<>^ 

mmm^±%<vtcmfm7!tmm^tix\ m^i^ b :2|s:is<2^Pi#f^<2^^2ooi-7 

\^±^'t^^t:^^x^^o i^^^u mmmmwxn. mmwMmm^^wmmmu 



wo 2005/044738 2 PCT/JP2004/01S820 

[0005] *fc. mw.mm7k±^mmx-n^ mmnmnti.xmt-rhv^j>^. mt^v^j^^^ 

o 

#fF:ft:Ml : i^M2001-73177-^>^# 

^mm. mm. mMmi^mwj:m<D^mmmm^-^t^mmmi±mm7i^^n^^tf>^ 
xt^mmmRummmm^m\^xmm7i^%:±^^'^^mm7k^^mm^mm'r ? 

m^mAyx^mm^i^^ifhn'tiiM<Dmmt. mmmicm&^mni^xmmTk^ 

mmi>^ibmm'rmm:^^m^^t^m:^^mmwi^is\,^x. mmim\'im^:ti^^ 
^mxh^.mmmit.mm^:t:^^^m<Dmmmi^^m\^xm'<^>7imT^x^^ 
m-mmmmi^^^foZ\^x\^ ^x. {p^j:<thmmm(Dmmm^i^^^^ti^mm:^ 



wo 2005/044738 3 PCT/JP2004/015820 

[0009] *^p^om«?«f-e{i. mmmTi^m^mmzx^^mMmzmTi^^mi^ir^mz^ 
[0010] mmm<Dmmmxi'i^ 7i^(Dm^tizx^mm:ff:^t^ 7km^:t'^(H'^) t^^±^ 

[0012] ^(Dt^, ^mm<Dmmmi^xti\t. tfimmmmummm^yt^^mmcDmmm 

\^mmvxmm^:t>^^mt—mcm0.^tix\^ ^^(dx\ mmmm(Dm.n.mifi7!)^ 

mm^Kxmt. mmmmff^ntsmm'<:ti^^mmt—m^m^^tix\^^(Dx. gp 

[0014] ^^P^(Dfl;^^f Ti*. BfitePgliI^5|^^;t-^^i^i^;6^^>7ic;5o ^^-c% itlfE 

^^i^^Rxf^(DjS:m<D7i^tRft^vx^m^mm^^fi^'r^o 
[0015] t^oT. *iiP^(Z)«^s^f {cinfi. ^i^/.c<,ht>it«i{iiJ<7)Btrfem^^{C'^^$ti.'5M 



wo 2005/044738 4 PCT/JP2004/01S820 

[0016] :^mm(Dmmwn. ^^(d^^k^ 'p^j:<thmmm(Dnt!mmm^i^w^^fv^tti 

2 

mMm:d^7i<tRmir^:zticx^x-hik^mmmHcio)^^^m.'r^, t^^o 

[0017] ^fc. :^^m<Dmmmt. mmmmm<Dmm^i^mi^^ti^mmmyk(D^^m 
mnMM^'^t?h(Dxh-DXhx\^\ :z(Dm^. :^mm(DmMWxi'i. m^i^(Dx^K 

x^itm.m^:ti^(cf)(Dmi\:.i!)m^^o mmvx^fcm.m4:ti^(DmtAyti^s mm 

[0018] m-ox^ mmmmm(Dmmm.x±0.ir^iSkm^mmit. mmmmm(Dmm^^ 
ib^mi.x<^mm-(:t>^izm-3<h(Dtzi^tfi:^^mmmmm7i^i^ikm^Mm. 

[0019] ^mm(Dmmmi^^\f^x^ mmmmi^. mm^<o')^m^hm^^thtc^iiwi^x 

^^^k^!^mt-r^o mm0'jimi^\tmK.\-£m.mmnni(Dmii^m^^<Dx\ mx. 

itm-^^>^^m(D±m^mmmmx^mi.fcti.xh.mmm-(:^>^mmt. 

mminzm\.tzu^^mmm^t-t^:LtJi>^x^^o 
[0020] w<Di^m. flirfs«Mfi. fitimmmm(DmmMxi-±^n^i.tcmmmMW^M(Dm^ 

:ti^^mmmmu^xmmm^:ti^^mmi^mf&^'^xmm^:t>'^mm^^^:i 

m7&mx^^vfc^^^mmii^^\^xmmm\^mm7kfpizMimir^^ti()^x^^ 



wo 2005/044738 



5 



PCT/JP2004/015820 



o 

[0021] ^lamai*. nM(D'f'i$r^^^t^m7!)^hfj:^mmmut. mmmmu^K^mi^fi 
\f^^mmti)mmf^mm{z^mm^tix\,^^^tKx^. mmt^mzmtitc^^ 

[0022] Hute^i5'Wb'a-i^i:bTfi. m^lt. mt^^:^^f:i\'im^\:.^^^^^mif^^t^^x 

§o tiriEMiKf*. mm&^mt-(Vi^^j>^mt^^ti^timAxm\^^xh^<. mmm 
^mt^vi^^j^mt^m'M<Dm-^xm-^vxm\^xhx\^\ 
[0023] ^fd. ^^m(Dmmwi^^\^ ^r. suiBmst*, p^^yi^^^^^tci-immm^nm^tv 

[0024] v^fc. — ^{ci3^ix^;^^m^bT^btLS<J;5{c, ffi1ET'{«SPlcm^j£^5*'f'bT« 

mizmw.m^:t:^^mm^mm^'^^^tii)^xt^(Dx^ mmm^mmm^^mK. 
[0026] mmmm\±(Dm{^t^hnm^nfc0'iimm^h^i:^mmi'i. mmi±(Dmi^^^ts- 
^^m\^^xmmm4:t>^m^(Dmmi^m.^i-^:Lticx<o^m^^M(Dm-m^^^ 



wo 2005/044738 6 PCT/JP2004/015820 

[0027] ^LT. :^mm(DmM7^^^mmi'i. mmmmw^m\^^xmm7^^±^^^^^ 
[0028] m^. mH(Dmm^^mvti:f)^h^^m<omM(Dmmi^-^\^^x^^iz.mv<wi.m 

[0029] miic^i-ipf-. ^mmMm(Dmmwm. m^:t:^^mm2(Dmmmi^m^<o 
6b. ^m7a, 7hf>mf3^^t>^titcm^tti:ox\^^o m-mum^i$^4. mm^^a. 

[0030] Mnm.5a, 5b«. T/^5^^>A^(D^Jlff ;e)^b^«Ci9. ■t'^lfPt-mi^Sa. 3b^^tt}$ 
iir^^laSSa, 8b^#x.5^*{C^la58a, SbO^JI-j^gp-eW^SSa, 3blC^MbTV^-5o 

[0031] i^6a. 6bf*. '^^Mi^MW&Ba, 5bO^.|fl58a, Sbtt^eili-^^m^^ii 

;tx ^^?l^^:a5«^^10a, lObi!/^o-CV^^o^-<-1^-6a, 6b(t. m^^^lOa. 10 
b{c:M^^#tl&i-S^7K7Llla, llb^^x.. j^TkTLlla, llb{^|g;^b?^eV^j!g7Ki5' 

ObT*^J^Ufc«^i7K^^«9m-r#N7KdFLl2a, 12b^M;t. #7K?Ll2a, 12hnm^ 

[0032] ^m7a, 7b«. ^^^^K^l^— ><^^-i^6a. 6b0^m$B%^^ 

u-cS^j?^iOa, lOb^?^;J:fe-rsJ;^^-'i^o-cv^5o 



wo 2005/044738 7 PCT/JP2004/015820 

[0033] m^^9a. 9bft. ^«^5a, 5h<D±mm^h. 5V>{cM^^S^f6](c5lttt|$tir 

[0034] mmmmwii^^^^ ^r. iii-«i^«3t^^4f*. m2{z^'rx^{z, m^:t>'^mm2 

[0035] «®3a, 3b{* . Mmmft^ mmt^ ^mmt^^t^^'iim^x-^^, 

[0036] mmmmmutL-xn, m:t\t. m^t^^i^ mo . m^t'^i^i^ (tin) #(?[)^i5'i/ 

feoTt>J;V^;5S. ^;^m«WSKim^if ct^tcj^TK^c^mUT. «a(D#^^s^<7^^;5:i 

[0037] mne.mmt\^x\ts m^m^fcn-fVi^^j>.m^mif^^tf)^x^^o mm 
mmn. mm&^mt4Vi:^^M.mt^^ti^'timkxm\^^xi>x<^ mm&^mt^ 

[0038] mm^mmi^. mmmm&utmmmmt^mKizf^mir^i>(Dx:h^„ :l<d^^ 

fJ:'^mMtVX^ m:tit. ^Ufc- rz/vT/P^i— (PVA) . /Kyi^^fbl^'^/i- (PVC) , 

[0039] ^fc. mmsa, 3b{*. mmmmmu. mmmm<7^m. mm^ti^x. mi^^. mm 

[0040] mmSei, 3b{i. SulS«aSttlCHtr|EM^^5>m$ii:. $b{cMiaM*^j^^s-a^u 

^!fe$tlTv^6o HuiaM*}*. f!ix.{iN]JSiJ. mm^<Di?micxm^:Lt7i^x^^, 



wo 2005/044738 8 PCT/JP2004/015820 

[0041] mmsa, 3b(i. mmmmmu. mmmm^<Dmmzxm^^ti^<Dx\ mmm 

[0043] :^mmnm(Dmmwixn. mx.\tmm3a^mms mmsh^mmt-r^m'^. m 
iiiih^^L.xmm^iohizmmM^tsmyi^tvx'kMyi^imt-rhv^j^:^mm 

7i(.nm7k^i2h^^vxmm^tvbo 
[0044] r<Di:#. masa. 3b{*. m-(:^i^^mm2<Dmmmiz:^mL.xm^:^-^^mm2t 

-'m^mf$.^inxfi^mmmm(Dmm:^^0mm^^(Dx\ mmmm.m>^b^<. i& 

mm3a. 3b^mmm^nnx\^^^7!)^.mm3a, 3hi-immMm^m'&^ti^h(Dx 
mm3a, sh^m^^t-r^^^ia-i. m4i^^-rxDi^.mm3eitm.m3hm 
[0046] mm3a, 3b{*. m^y^iyiy^^'^tcitm^m^M^^ri^m^. p<5/i>'^ii^*fc« 



wo 2005/044738 9 PCT/JP2004/015820 

[0047] mmmmmm<DmMmii^. mmsa, 3hizmti^m'^-r^mMmM:i4^ 
[0048] m^. ^mM<DmmmRrjitnm^^ir^ 

mmm i 

[0049] ^mmm-vi-i. mu^^irmMWix\ mm^ioa. louzi^t^mmaa, 3b<D® 

m^v^ mmsa, shizo. 5A(D^m^^m'^vxmm^nofc^ 
[0050] ^ot^. mmmTv. mm^ioaicnhtitcmi^mmTi^it. phi. 94. ^^m. 

[0051] ttflS^^lg^^ftSfi, M^mi^MM^SmLKO. l^/V/L<^5^^iS^?^0. 5m 
[0052] [itti^^Jl] 

:^itmmxi-i. miiz^-rmmwix, mmmKmmsa, 3h^m^^tix\^^fj:\^ 
m^:ti^^mm2^m\^\mmmioa, ioh(D^m7a, 7hmnc&-^mm^mi^.m 

[0053] :i(Dt^^ mmtmiTv. mm^ioaiznhntdmi^mmyki^. phi. 91. mt^m. 

[0054] tiite^^4g^^iS(i, ^ig^Jii^< 1^— {CUT. BfifE®?i4m0?^(;ii^'(hlS(O & 



wo 2005/044738 



10 



PCT/JP2004/01S820 



[0055] iitmm2] 

[0056] mm^^mm^mi-i. mmmit^<m-i^i.x. m^mi^mmmizmtm<D& 

[0057] [^1] 





(V) 


P H 


(ppm) 




m 7 


1.94 


5 0 


kmm^ 


m 1 7 


1.91 


5 5 




1 1 


2.22 


1 2 0 



[0058] mu^ib. m4:^:^^mm2(Dmmmicmmu m-(yti^^mm2t~mm^^th 

[0059] *fc. ^1. |g|5d^e>. lt-r:^>'^^IK2Srffl V ^|^a<RlJ<Dm^^lOb^;I<D^m^®^ 

[0060] ;*:^it^yT-(i. ^-r . mmmutmmt^mMt^ioo 5 : 7(Dmmitxm^i.x 



wo 2005/044738 11 PCT/JP2004/015820 

[0061] Wim^—:^h^U^^^. ^:t>my^m2tl.X(Dm^mi00nm(Dm^^> 

. sot:. ioMPaT'305>rfl;(jpiift. iPiEL. m-m^mmm^mi^i^tc. ^mmmx 

[0062] m^. ^mmmxnhntcm-mmmiti^^m i i^^-rmmmi ut. 
«ij(^o. oiM(D¥icmm. mmmimTK^w^u mm7k^m.mmm3a. 3hm 

^^^soppm. pH4. o(Dmm:b(Dh^wm:^i:>mhthfzo r<7)^t. ¥^^m^m 

o 

[0063] m i'\:^^m i^m^nmw(D—m^m^^-rm.iLmo 

m5mu^^'rmmwxn(^titcmi±mm7ki^m\:m(Dj^tt^^0.^^x&m^ 

[0064] 2"-m4:t:y^^m. 3a. Sb - ma. 10a, lOb-m^ijf^, 11a 

, llb-i^7K#t^#^. 12a, 12b--m^S7KlXtb#^o 



wo 2005/044738 



12 



PCT/JP2004/015820 



m-(:t>7!)m^x^^m-mmm^i^^j^m.vx^ ^x. {}^fi:<thmmm<Dmnmm. 
{mm^Mmmyi^^mm«t\.xm^m^t^^t^^mt'r^mmmo 

mmm<Dmmmo 

mmm^nx\^^^^iLMi^*h?>^t^wmtir:5m^mmm(ommmo 
[10] ^^wmn. mn\^(Dmw-^^tsmm^-^-:^v^mmm-^:t>^^m(Dmim\z. 



wo 2005/044738 



13 



PCT/JP2004/015820 



w^-t^my^m^^^t. mmm^^A,x^mmmzmfhthfciM(ommt^ m 
m^n^mf^7^f)mmntvxmm^um.mm^m\^^xmm7^^^m.^'^^^ 



wo 2005/044738 

[1112] 



2/3 



PCT/JP2004/015820 



FIG.2 




[123] 



FIG.3 



wo 2005/044738 



3/3 




BllSadlSI*-^ PCT/JP20 0 4/0 1 S8aO 



A. ^^^<r>m-tz,i^»(o^m ms^i^ff^m ( i p o ) 

Int.Cl' C02F 1/46. C25B 11/04. 9/10 



Int. CI' C02F 1/46 . C25B 11/04. 9/10 



B ^^mmmmm^'Am 1926-1996 

B :*:Hii5Sllffli&f^^« 1971-2004 

B*HaeSlffl«r^^a 1994-2004 

B^SII^Sr3gS@^% 1996-2004 



fg^(o^iao#-g- 



X 
Y 



JP 10-314740 A 
1998. 12. 02^ I 
&US 6126796 A 



31. 2 



JP 2001-259635 A (fe^Tm^MH^^^tt) 
2001. 09. 25. -^X. gIl-8. 7T^y —''i L 



1,3, 9, 11 
2, 4, 5, 10 

1,2, 9. 11 
3-5, 10 



to 



r&j 1^— /N*7^>'h7 7' 5 y-S:rSft 



06. 12. 2004 



. 0*a#i1=«= (I SA/J P) 
100-8915 
m^l»=Pf^EBE®*J§iHT a 4 S 3 ^ 



21.12.2004 



lESt 



4D 



8 6 16 



mfiS#^ 03-3581-1101 3421 



«I^PCT/I SA/2 1 0 (^2-t-5?) (2 00 4¥lfl) 





®iSttllS## PCT/JP 20 0 4/0 1 5 82 0 


c (^#) . 






























Y 


JP 11—100688 A 






1-5, y-ii 




tt) 1 9 9 9. 04 


. 13, m 1 






Y 


JP 2000-140850 




1-5. 9-11 




200 0. 05. 23. 1 


H 1 -4 








& US 2002/0008040 


A 1 




Y 


JP 07-214 


0 6 3 A 




1-5, 9-11 




1 9 9 5. 08. 1 


5, 1 


a 1 -5 






Y 


JP 09—268 


3 9 5 A 




1-5. 9-11 




1 9 9 7. 1 0. 1 


4. 1 


^1 — 4 








& US 5 9 0 0 


12 7 A 








Y 


JP 07-016 


5 7 4 A 






5, 10 


A 


1 9 9 5. 0 1. 2 


0, 1 


^1 — 5, Z7T^V—^£l' 


6-8 


Y 


JP 10-128 


3 3 7 A 




5, 10 


A 


1 9 9 8. 0 5. 1 


9. 1 


mi, 2 . :7 7 — Jfe u 


6-8 


Y 


JP 06-057 


4 6 9 A 




5, 10 


A 


1 9 9 4. 0 3. 0 


1 . 0 0 14. 


mis :7r^V —tj: b 


6-8 



«*PCT/I SA/2 1 0 (^2-!-S^©iK#) (2 0 0 4^P1^) 



